Mitogen-activated protein kinase p38 defines the common senescence-signalling pathway.
Cellular senescence is a state of irreversible growth arrest shown by normal cells, and has been most extensively studied in replicative senescence caused by telomere shortening. Several conditions, including oncogenic Ras over-expression and inappropriate culture conditions, also induce senescence without telomere shortening. However, it remains unclear how a common set of senescence phenotypes is indistinguishably induced in various types of senescence. We demonstrate that p38 mitogen-activated protein kinase (MAPK) plays important causative roles in senescent cells following telomere shortening, Ras-Raf activation, oxidative stress or inappropriate culture conditions. By monitoring the kinetics of p38 activation, we suggest that p38 is activated not directly by the initial stimuli, but in response to unidentified cellular conditions caused by these stimuli. Importantly, this p38-activating condition appears to be defined quantitatively as a sum of continuous and low-level stresses, and remains even after the initial stimuli are withdrawn, which may explain the well-known irreversible nature of cellular senescence. We also show that papilloma virus E7 abolishes the p38-induced growth arrest but not other senescence-associated phenotypes, indicating the differential role of pRb in the downstream of p38. These results indicate that p38 comprises the senescence-executing pathway in response to diverse stimuli.